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fo noitartnecnoc fo slevel 5 sa   .level hcae rof snoitacilper 4 htiw edicitcesni elbategev
 uhctac acerA fo oitartnecnoc eht dewohs stluser ehT .sisylana 1.9 SAS gnisu hcraeseR
 latot dna %01 ytilatrom yliad ,ruoh 05,25 htaed fo emit htiw retsaf htaed evig %0.6
 .%03 ytilatrom  
 
O :sdrowyeK .liO mlaP ,edicitcesnI elbategeV ,mlaP acerA ,soreconihr setcyr  
 
vi  
 
  ISI RATFAD  
          namalaH  
RATNAGNEP ATAK  ................................ ................................ ..............                 i 
IRASITNI  ................................ ................................ ................................ ..                ii  
ISI RATFAD  ................................ ................................ .............................               vi  
LEBAT RATFAD  ................................ ................................ .....................                v 
RABMAG RATFAD  ................................ ................................ ................               iv  
NATAKGNIS RATFAD  ................................ ................................ ..........              iiv  
NARIPMAL RATFAD  ................................ ................................ .............             iiiv  
 
 .I  NAULUHADNEP  ................................ ................................ .............                1 
gnakaleB rataL .1.1  ................................ ................................ ............                1 
naitileneP naujuT .2.1  ................................ ................................ ........                3 
naitileneP taafnaM .3.1  ................................ ................................ ......                3 
sisetopiH .4.1  ................................ ................................ .....................                4 
 
 .II  AKATSUP NAUAJNIT  ................................ ................................ ....                5 
tiwaS apaleK namanaT .1.2  ................................ ...............................                5 
gnaniP namanaT .2.2  ................................ ................................ ..........                6 
 .3.2 kudnaT gnabmuK  ................................ ................................ ........                7 
 
EDOTEM NAD IRETAM .III  ................................ ................................ ..              01  
.3 utkaW nad tapmeT .1  ................................ ................................ ......               01  
       talA nad nahaB .2.3  ................................ ................................ ............              01  
       naitileneP edoteM .3.3 ................................ ................................ ........              01  
 naanaskaleP .4.3 naitileneP  ................................ ................................              11  
natamagneP .5.3  ................................ ................................ .................              21  
ataD sisilanA .6.3  ................................ ................................ ...............              41  
 
NASAHABMEP NAD LISAH  .VI  ................................ .........................              51  
4. bureP .1 avraL kisiF naha  ................................ ................................              51  
       avraL naitameK lawA .2.4  ................................ ................................ .             61  
       nairaH satilatroM .3.4  ................................ ................................ ........              71  
KW( naitameK utkaW .4.4 05 ) ................................ ............................              91  
latoT satilatroM .5.4  ................................ ................................ ...........              02  
 
PUTUNEP  .VI  ................................ ................................ .........................              22  
5. nalupmiseK .1  ................................ ................................ .................              22  
       naraS .2.5  ................................ ................................ ............................              22  
 
AKATSUP RATFAD  ................................ ................................ ...............              32  
NARIPMAL  ................................ ................................ ..............................              72  
v 
 
LEBAT RATFAD  
lebaT                  namalaH  
.1.4  ataR - K lawA atar naitame   haleteS kudnaT gnabmuK avraL  
 )maj( gnaniP ijiB isartnesnoK aparebeB nairebmeP ..........................  ..           16 
 esatnesreP .2.4  avraL latoT satilatroM   aparebeB naukalreP nagned  
 P ijiB isartnesnoK  padahret gnani %( kudnaT gnabmuK avraL ) .......  ..           02  
 
 
  
iv  
 
RABMAG RATFAD  
rabmaG  namalaH  
 .1.2 .kudnaT gnabmuK pudiH sulkiS  ................................ ........................                7 
2.2  . kudnaT gnabmuK nagnareS alajeG . ................................ ..................                9 
.naukalreP katoK .1.3  ................................ ................................ ................              11  
avraL kisiF nahabureP .1.4 ................................ ................................ ........              51  
T gnabmuK avraL naitameK esatnesreP .2.4 kudna  ................................ ..              71  
 
 
 
 
 
  
iiv  
 
NATAKGNIS RATFAD  
   SAS   sisetniS sitilanA larutkurtS   
 ARIU    mrafirgA uaiR malsI satisrevinU  
 NPTP   aratnasuN nanubekreP satabreT naoresreP  
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iiiv  
 
NARIPMAL RATFAD  
 naripmaL  namalaH  
 1.  naitileneP kateL ataT ................................ ................................ ...........              72  
 naitileneP ajreK nagaB  .2  ................................ ................................ ........              82  
  .3   sesorP ..................gnaniP ijiB kartskE nataubmeP .............................              92  
 naukalreP katoK rabmaG  .4  ................................ ................................ ....              03  
 magaR kidiS sisilanA  .5  ................................ ................................ ..........              13  
 .6   ..................naitameK lawA kifarG ..............................  ........................              23  
 ilatroM ataD  .7 nairaH sat  ................................ ................................ ........              33  
 nababmeleK nad uhuS  .8 ................................ ................................ .........              43  
 aitileneP ataD  .9  mulebeS n magaR kidiS sisilanA  ................................ .             53  
.................gnaniP ijiB awayneS sisilanA .01 ..............................  ..............              63  
.naitileneP isatnemukoD .11  ................................ ................................ .....              73  
 
 
 
 
 
 
 
 
 1 
 
  .I NAULUHADNEP  
.1.1  gnakaleB rataL  
( tiwas apaleK  sisneniug siealE qcaJ ).   nanubekrep namanat nakapurem
 kutnu naladna itidomok iagabes aisenodnI igab gnitnep nanarep gnagemem gnay
 ropske tapad nakparahid gnay itidomok kutnu nupuam   natapadnep naktakgninem
)2102 ,inayraM( inatep  imalagnem suret uaiR id tiwas apalek iskudorP .
2 nuhat adaP .natakgninep utiay tiwas apalek nahal saul 510  atuj 04,2   nagned ah
 rasebes iskudorp halmuj  atuj 50,8  ,not ay 6102 nuhat ,8 uti  nuhat nad ,not atuj 05
02 ,8 utiay 71  natakgninep ihuragnepmem gnay rotkaf utas halaS .not atuj 27
tiwas apalek iskudorp ,  id tiwas apalek nanubekrep  laera aynsaulem nikames utiay
nuhat adaP .uaiR   krep laera saul 7102   tiwas apalek nanube ,2 iapacnem  atuj 94
ratkeh  nanubekreP lardneJ tarotkeriD(  .)7102 ,  
 halada tiwas apalek naayadidubmep malad ipadahid gnay aladneK
lek namanat amatu amah nagnares kudnat gnabmuk utiay ,tiwas apa  .  turuneM
kkd otnasuS  gnabmuk nagnares tabika naigurek )2102( . kudnat   nanubekrep adap
.gnusgnal kadit nupuam gnusgnal araces kiab idajret tapad tiwas apalek   naigureK
 ini amah nagnares tabika tiwas apalek namanat aynitam halada gnusgnal araces
 halada gnusgnal kadit araces naigureK  .namanat kucup nakitamem hadus gnay
d  sisetnisotof nataigek ignarugnem naka gnay nuad hapelep aynkasur nagne
 .iskudorp naknurunem naka aynrihka adap gnay namanat  apalek namanat adaP
adum tiwas   hawabret hapelep lakgnap gnipmas naigab kereggnem ini gnabmuk
gnades ,hubmut kitit iapacnem gnusgnal k aut hibel gnay namanat adap na  
 naidumek )sata naigab( adum hibel gnay hapelep lakgnap kereggnem gnabmuk
ek nakereg naksurenem   tapad ayntabika ,hubmut kitit ek ujunem hawab hara
gnalureb gnay nagnareS .namanat fitategev nahubmutrep uggnaggnem -  gnalu
em tapad .namanat naitamek naktabikagn  
 kujat naigab gnareynem aynasaib asawed kudnat gnabmuk nagnareS
 malad naigab ek karegreb ialum nad ,irah malam adap tiwas apalek namanat
 nad kucup gnareynem kudnat gnabmuK .sata gnilap gnay nuad hapelep kaitek
adum nuad lakgnap   nad kereggnem arac nagned ,)runaj( akubmem muleb gnay
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gnotopret nuad aggnih nuad naialeh nakamem - notop  .V furuh kutnebmem g
.)0102 ,ayacarP( kudnat gnabmuk nagnares sahk alajeg nakapurem ini alajeG  
 kudnat gnabmuk amaH   gnabmekreb  nahab nakupmut adap kaib kinagro  
 kereggnem naka ogamI .nakupalep sesorp uata asam imalagnem gnades gnay
 .namanat nahubmutrep sesorp tabmahgnem tapad aggnihes namanat kucup
res alibapA kudnat gnabmuk amah nagna   tapad naka hubmut kitit iapmas halet
namanat nakitamem nakhab tabmahgnem  namanat naajamerep laera adaP .
 naktabikagnem tapad ini amah nagnares ,tiwas apalek namanat aynsusuhk
t nad iskudorp asam aynadnutre   namanat adap naitamek naktabikagnem tapad
netni nagned )8102 ,naubisaH( % 25 raseb hibel nagnares satis    
Me run u  t A d okodn a  n Wi uk ,)3102( orodod mba gn  kudnat  b ite b an iasany   a  
elem ta kk a  n let u p r a ad  sisa-sisa baha ro n gani  k ya  gn alet h m ale b ,kup ata gn  k ale ap  
sawi  t yan   g am si  h  be dr i  ir  da  n  tela  h alem  ,kup tum up kan ba at k gn ale p  a saw ti , 
b ata k gn ale pa sawit yan  g alet d h aci ca ,h  se  kubr gerg ija  , sert  a tum kup an ta dn an 
ok s k gno ale p  a saw ti  . O el  h seba  b it  u ledaka upop n al si seri  gn ter aj di di pe kr e ub na  n
k ale ap  sawit yan ok g t ro  ata u ya  gn et rle at d k i sekita  r tempat- met pat ya  gn
em nga b gnudn anyak met pa p t e kr me bangb ai ka nn ya uti anerak helO .  perl  u
dik ate hui sikl h su i d pud a h ir ma a ,kudnat gnabmuk  seperti pa ad  fase al rv k a are  an
denga  n et dr erainy  a met pa  t yan  g sesuai dengan pe kr me banga  n al rva bisa 
em ningk ta ka upop n las  i sera gn ga h ma kudnat gnabmuk a  (Sasa wu  , 6102 ).  
amah nailadnegnep ,ini huajeS  kudnat gnabmuk  mumu gnay   nakukalid
 adisitkesni nakanuggnem nagned halada nanubekrep naahasurep nad inatep
egnep kinkeT .kitetnis fitkefe gnay arac nakapurem ini nailadn   irad neisife nad
dap nakparetid hadum atres ,imonoke nad utkaw iges  saul gnay laera a
D(  ,otramusojoj .)8002   suret araces kitetnis adisitkesni naanuggnep ,numaN
 isnetsiser aynidajret itrepes fitagen kapmad iagabreb naklubminem tapad surenem
bret ,rednukes amah nakadel ,amah isnejruser nad  nakub emsinagro aynhunu
narasas  i udiser ayntapadret nad arumustaM( nainatrep kudorp adap adisitkesn , 
 sitetnis adisitkesni naanuggnep irad fitagen kapmad ignarugnem kutnU .)5891
nailadnegnep fitanretla nakgnabmekid akam   ,nagnukgnil hamar gnay amah
id  naanuggnep aynaratna itaban adisitkesni I . itaban adisitkesn  iay ut  naanuggnep  
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nahab gnay awaynes  ukab   nahubmut uata namanat irad lasareb aynrasad
,omraduS(  .)5002  
y namanat utas halaS adisitkesni iagabes isnetopreb gna   kutnu itaban
.gnanip namanat halada amah nakiladnegnem   gnay gnanip namanat irad naigaB
d kaynab gnilap disitkesni iagabes nakanugi  adum gnanip ijib utiay itaban a  anerak
anip haub adap nakumetid iggnit gnilap gnay fitka nahab  adum hisam gn
 nilokera gnudnagnem gnanip ijiB .)0102 ,omotidaH(  amatu nenopmok nakapurem
iyhS( gnanip ijib malad id tapadret gnay -  uW te  ,.la   sinejes tubesret taZ .)8002
nitokin nagned apures gnay diolakla  nad  atres nahupmulek nakbabeynem tapad  
   .)8002 ,.kkd assaG( nasafanrep aynitnehret  
ilenep lisaH  iaboG nait kkd  . awhab nakataynem )5102(  naukalrep   kartske
gnanip ijib  e naklubminem tapad  isartnesnok nagned gnabmuk adap kiskot kef
%0,3  atilatrom nakbabeynem upmam  s es  haletes maj 84 adap %33,39 raseb
p  gnabmuk nakiladnegnem malad naukalre  sisnenihc suhcurbosollaC adap   gnacak
uajih . adap apures naitileneP  %0,5 gnanip ijib isartnesnok naukalrep    fitkefe
 avral nakitamem aprevocileH  aregimra  gned ,%09 rasebes  lawa utkaw na
03 naitamek   nad maj 55 05 naitameK utkaW  maj  )7102 ,iweD(  .   
nasalejnep nakrasadreB  id   ijib naitilenep gnatnet naropal ada muleb sata
dnat gnabmuk avral nakiladnegnem kutnu gnanip  .tiwas apalek namanat adap ku
O nakukalem halet silunep ,uti anerak hel   nagned naitilenep nakukalem kutnu
“ luduj isartnesnoK aparebeB ijU  kartskE  ( gnaniP  ijiB )uhcetac acerA    malad
( kudnaT gnabmuK avraL amaH nakiladnegneM soreconihr setcyrO  adap )
K namanaT  .”tiwaS apale  
 
.2.1   naitileneP naujuT  
naujutreb ini naitileneP   kutnu adnem  gnanip ijib kartske isartnesnok naktap
kiabret gnay   kutnu egnem avral amah nakiladn  kudnat gnabmuk . 
 
.3.1  taafnaM  
 tnet isamrofni nakirebmem ini naitileneP  gnanip ijib nataafnamep gna
iagabes  iladnegnep  .kudnat gnabmuk avral amah  
 
 4 
 
4.1 . sisetopiH  
kiabret gnay gnanip ijib kartske isartnesnok tapadreT   kutnu
egnem avral amah nakiladn  .kudnat gnabmuk  
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 .II AKATSUP NAUAJNIT  
 
.1.2  tiwaS apaleK namanaT  
 s apalek namanaT  aguj nakamanid nitaL asahab malad tiwa  siealE
sisneeniug  .qcaJ   siealE  ,kaynim itrareb inanuY asahab malad noialE irad lasareb
sisneeniug   qcaJ nad ,akirfA taraB iatnaP utiay aeniuG atak irad lasareb
roes niuqcaJ irad natakgnis nakapurem  ,nahaP( akiremA irad sinatob gna  .)0102
kat nupadA id tiwas apalek imonos abes nakisakifisalk  :tukireb iag mungeR  :
 ,eatnalP sissalC ,atyhpotamrepS :oisiviD  ,eamrepsoignA : odrO  :
 ,eaenodelytoconoM ailimaF  ,eaecamlaP : ailimafbuS  ,eaediocoC : suneG  : siealE  ,
seicepS  : sisneeniug siealE   .qcaJ  
naigab itupilem gnay tiwas apalek namanat irad igolofrom nupadA  a  rak
 habmatreb suret nad aynhalmuj raseb tagnas gnatab lakgnap irad raulek gnay
 tiwas apalek narakarep metsiS .namanat rumu aynhabmatreb nagned kaynab
 hubmut ,gnatab hawab naigab irad raulek gnay raka utiay remirp raka itupilem
 uata lakitrev araces tadnem  5 retemaidreb nad ,ra -  utiay rednukes rakA .mm 01
uata ratadnem aynhubmut hara gnay remirp raka irad hubmut gnay raka  ek nup
 1 retemaidreb nad hawab -  raka irad hubmut gnay raka utiay reitret rakA .mm 4
cnem ayngnajnap ratadnem aynhubmut hara gnay rednukes  nad mc 51 iapa
 5,0 retemaidreb – 1  raka utiay retrauk rakA .mm 5, - aka irad gnabac raka  reitret r
 2,0 retemaidreb gnay - ayngnajnap nad mm 5,0   atar -  ajajdimayteS( mc 3 atar
.)6002 ,anaheojD  
  ayngnatab utiay ,litokonom namanat nakapurem tiwas apalek gnataB  kadit
 iagabes isgnufreb gnataB .gnabacreb kadit aynmumu nad muibmak iaynupmem
 gnataB .nanakam nahab tukgnagnem nad napmiynem atres kujat aggnaynep
 tiwas apalek emaid nagned rednilis kutnebreb 02 ret -  hisam gnay namanaT .mc 57
k tahilret kadit ayngnatab ,adum  nahabmatreP .nuad hapelep helo pututret anera
 gnatab iggniT .nuhat 4 rumureb namanat haletes salej tahilret gnatab iggnit
52 habmatreb -  sinej adap gnutnagret gnatab nahubmutreP .nuhat rep mc 54
.tapmetes milki nad ,nahal narubusek ,namanat  
 iwas apalek nuaD  ,paneg pirisreb ,kumejam nuad nanusus kutnebmem t
nuaD .rajajes gnalutreb nad -  ayngnajnap gnay hapelep utas kutnebmem nuad
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5,7 irad hibel iapacnem -  narasikreb hapelep paites id nuad nakana halmuJ .m 9
052 aratna - nrawreb pucnuk hisam gnay adum nuaD .ialeh 004  .tacup gninuk a
 nakukalem fitkefe nikam aggnihes akubmem tapec nuad ,rubus gnay hanat adaP
 .isaripser tala iagabes nad sisetnisotof ayngnusgnalreb tapmet iagabes aynisgnuf
 nanakam nahab kaynab nikames ,gnusgnalreb sisetnisotof sesorp amal nikameS
ebid gnay kkd izuaF( takgninem naka iskudorp aggnihes kutn ., .)8002  
  tiwas apalek nahalognep iulalem )nalodnoreb( tiwas apalek hauB
 haub gnigad irad lasareb gnay kayniM .kaynim sinej aud naklisahgnem
kaynim iagabes lanekid ini kaynim sineJ .harem anrawreb )parkosem(   apalek
 kadit ,tiwas apalek itni irad lasareb audek gnay kaynim nakgnadeS .rasak tiwas
.)1102 ,naemadraP( anrawreb  
 
.2.2   gnaniP namanaT  
  haread id hubmut gnay melap sinejes halada gnaniP  akirfA ,aisA ,kifisap
 iD .rumiT id rabesret gnanip namanat aisenodni   .natnamilaK nad aretamuS ualup
 ,uaiR ,hecA itupilem narabeyneP tamuS  aratU are  taraB natnamilaK nad
 .)7002 ,namhcarrohatfiM nad omorksaM(  
 id tapad gnanip namanaT  :isiviD ,eatnalp :modgnik malad ek nakisakifisalk
cerA :odrO ,adispoiliL :saleK ,atyhpoilongaM  :suneG ,aecacerA :ilimaF ,sela
acerA :seisepS ,  acerA  c uhceta  m 02 iggnites hubmut tapad gnanip namanaT .
02 ratikes gnatab retemaid nagned -  nuad hapelep ,nubmir kadit kujaT .mc 03
 nuad ialeh ,kednep nuad iakgnat ,mc 08 gnajnap nagned gnubat kutnebreb
 nagnudnilreP ialaB( tubares raka iaynupmem nad mc 08 iapmas ayngnajnap
tamuS arutlukitroH nad nagnaP e . )7002 ,taraB ar  
 C( nilokera itrepes ,diolakla gnudnagnem gnanip ijiB 8H 31 ON 2 nidilokera ,)  ,
,niakera  nisavugosi ,nisavug ,nilokavug lonef awaynes ,navalf ,  nad ,ningil ,ki
nidinaisotnaorp   aynitnehret aggnihes nahupmulek nakababeynem tapad aggnihes
aggnares nasafanrep  0102 ,hafifA(  3102 ,.kkd irE nad  gnay itaban adisitkesnI .)
 rages gnanip ijiB .gnanip namanat ijib halada aynutas halas nakanugid tapad
nudnagnem  diolakla kaynab hibel %05 g id halet gnay ijib nakgnidnabid  sesorp
kkd miharbI( . 7002 , ) 
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 E naitilenep lisaH ( .kkd ir nesnok nairebmep awhab nakataynem )4102  isart
%0,4 gnanip ijib kartske   kayarg talu amah nakiladnegnem malad kiab hibel ria
k iwas namanat adap lawa utkaw  nakbabeynem anera  atar naitamek -  52,01 atar
 05 naitameK utkaW ,maj atar -  nad ,%66,14 nairah satilatrom ,maj 05,43 atar
 awhab )5991( hanimA naataynrep nagned iauses ini laH .%03,38 latot satilatrom
agnepmem naka isartnesnok utaus aynhadner iggnit  fitka nahab nagnudnak ihur
.iju aggnares naitamek lawa padahret huragnepreb nad  
 
.3.2   kudnaT gnabmuK  
kudnat gnabmuk amah isakifisalK  a ini  :mungeR : tukireb iagabes halad
 :ailimaF ,aretpoeloC :odrO ,atcesnI :sissalC ,adoporhtrA :mulyhP ,ailaminA
 :suneG ,eadieabaracS setcyrO seicepS ,  :  soreconihr setcyrO )1891 ,nevohslaK( . 
idnok nad tatibah adap gnutnagret isairavreb kudnat gnabmuk pudih sulkiS  is
 kasurem naka nanakam tikides isidnok nad gnirek milkI .aynnagnukgnil
 nakbabeynem nad nalub 41 amales nahatreb tapad gnay ,avral nagnabmekrep
halada iauses gnay avral nagnabmekrep uhuS .licek hibel asawed naruku   C°72
 fitaler nababmelek nagned  58 - aS .%59  iapmas rulet irad ini amah pudih sulkis ut
6 ratikes asawed - kkd otnasuS( nalub 9 . .)2102 ,   
 d anrupmes sisofromatem sesorp inalajnem kudnat gnabmuK  4 nagne
ek ,avral ,rulet :pahat  adap sisofromatem sesorp amaL .ogami nad gnopmop
 isairavreb kudnat gnabmuk  amah pudih sulkiS .nagnukgnil nad seiseps gnutnagret
muk G adap tahilid tapad kudnat gnab 1.2 rabma . 
 
 .1.2 rabmaG  .kudnaT gnabmuK pudiH sulkiS  
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 nahab adap ruletreb aniteb kudnat gnabmuK -  id itrepes kinagro nahab
nuad ,hapmas tapmet - usubmem halet gnay nanuad  ,gnatab ,gnadnak kupup ,k
nial nad ,sopmok - 4 aratna ini gnabmuk pudih sulkiS .nial -  adap numan ,nalub 9
4 aynmumu - 03 aynrulet halmuJ .nalub 7 -  haletes satenem nad ,hibel uata ritub 07
alum ,hitup anrawreb ruleT .irah 21 gnaruk hibel -  ,gnoroj aynkutneb alum
ek p nakkatelid urab gnay ruleT .talubmem kaga habureb naidum  mm 3 ayngnajna
( mm 2 rabel nad .)9002 ,ayacarP   
  anrawreb asawed haletes nad hitup anrawreb satenem urab gnay avraL
7 gnajnap nagned paleg kaga aynroke naigab anraw ,nagninukek hitup -  .mc 01
ed avraL  harem anrawreb alapek nagned mm 21 gnajnap narukureb asaw
 adaP .naped naigab irad raseb hibel gnakaleb naigab hubuT .natalkocek
ulub tapadret avral hubut naakumrep - ulub roke naigab adap nad kednep ulub -  ulub
4 avral muidatS .tapar hibel hubmut tubesret - ub 5  .)6002 ,ajdajdimayteS( nal
kudnat gnabmuk avraL   asam ,ratsni agit irad iridret avral pahaT ,gnasap 3 ikakreb
21 utas ratsni avral - 12 aud ratsni ,irah 12 - 06 agit ratsni nad irah 06 -  .irah 561
01 naruku iaynupmem rihkaret avraL - h kutnebreb asawed avral ,mc 21  ,C furu
idnuL .talkoc anrawreb aynikak nad alapek -  hibel kusam asawed halet gnay idnul
 kutnu )mc 03 gnaruk hibel( babmel tikides gnay hanat maladek malad
kkd otnasuS( gnopmopekreb .   .)2102 ,  
ral irad licek hibel ajas aynah ,avral iapureynem tahilret apuperP  ratsni av
 aidats amaL .uggnagid akitek karegreb fitka atres turekreb idajnem rihkaret
8 gnusgnalreb apuperp - kkd otnasuS( irah 31 . 2002 ,  .)   ,hanat malad id adareb apuP
nahab irad taubid gnay nokok malad adareb nagninukek talkoc anrawreb -  nahab
nagro kes id ki  .aynpudih tapmet rati 3 ratikes narukureb natnaj apuP -  gnay ,mc 5
8 apuparp asaM .kednep kaga aniteb -  gnusgnalreb gnopmopek asaM .irah 31
81 aratna -  id laggnit patet naka apup irad lucnum urab gnay gnabmuK .irah 32
5 aratna ayntapmet - gnabret naidumek ,irah 02  kkd otrakusoriwarP( raulek .  .)3002 ,
 harem anrawreb nad kudnatreb ,lidrek ,aynavral irad licek hibel apup narukU
5 gnajnap nagned natalkocek -  gnay hanat irad nokok sukgnubret gnay mc 8
S .gninuk anrawreb I esaf ;esaf 2 sata iridret ini aidat ,nalub 1 amales :   nakapurem
urep II esaf ;apup ek avral irad kutneb nahab  nakapurem ,uggnim 3 aynamaL :
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 nokok malad maidreb hisam nad ,ogami idajnem apup irad kutneb nahaburep
.)6002 ,ajdajdimayteS(  
 k apup irad tiluk itnag utkaw adaP  .maj 42 utkaw nakhutubid ogami e
 itnaG  ogami naidumek alapek naigab irad apup aynkutnebret nagned ialumid tiluk
aluM .sapelret apup sukgnub aggnihes karegreb -  ,nahitupek anraweb artyle alum
 artyle irad nakhutubid gnay utkaW .matih nad namatihek harem ,naharemek
apmas nahitupek anraw irad habureb  mane iapmas amil aratna matih anraweb i
 naketid akij kanul hisam ipatet matih anraweb hadus ini artyle nupualaW .irah
 ogami akam nakeborep nakukalid nagned nokok adap nauggnag nakukalid akiJ
d itawuyahaR( iaseles muleb isatorelks nupualaw nokok raulek naka   .)2002 ,kk
 kucup nakamem nad apalek nohop ujunem gnabret raulek urab gnay gnabmuK
 uti haletes naD .naniwakrep idajret naidumek ,nagnasap iracnem libmas apalek
hapmas nakupmut ujunem gnabret aniteb gnabmuk -  ujunem uata hapmas
s apalek gnosok nadnat nakupmut 2 aratna gnabmuk rumU .ruletreb kutnu tiwa - 
.)3002 ,otnawsiS( nalub 5,4  
  kudnat gnabmuk amah gnaresid gnay naigab )1102( sibuL turuneM
 idajnem taas nakigurem gnay amah muidatS .)kabmot nuad( nuad supup aynasaib
eb tapmet naklaggninem aynah gnabmuK .gnabmuk  ,irah malam adap aynruletr
 supup malad id gnabul taubmem gnabmuK .tiwas apalek namanat gnareynem ulal
ubmem muleb gnay  ,hapelep lakgnap irad ialum ,ak  ialum lakgnap supup akij
 kutnebreb sirtemis nagnotop apureb nagnares adnat tahilret aynasaib ,akubmem
uruh  f  .nuad hapelep isis audek id V  )7002( gniroL turuneM  nagnares adnat
abul sakeb adap tahilret  ,gnatab lakgnap adap nakereg gn  ayntujnales
 kusubmem nad sutup adum nuad hapelep naktabikagnem .gnirek   alajeg nupadA
nagnares  muk G adap tahilid tapad kudnat gnab ma rab  .2.2  
       
2.2 rabmaG  .  kudnaT gnabmuK nagnareS alajeG . 
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 .III EDOTEM NAD IRETAM  
 
.1.3  utkaW nad tapmeT  
 ,igolotaP( ATMEP muirotarobaL id nakanaskalid halet ini naitileneP
 )hanaT umlI nad igoloiborkiM ,igolomotnE inatreP satlukaF eP nad na  nakanret
geN malsI satisrevinU e naitilenep naanaskaleP .uaiR misaK firayS natluS ir  
ialumid   irad teraM iapmas iraurbeF nalub  .9102  
 
.2.3  talA nad nahaB  
 ad nakanugid gnay nahaB kudnat gnabmuk avral halada ini naitilenep mal  
 tiwas apalek nanubekrep irad II ratsni  gnosok nadnat ,sedauqa ,hulaG ieS V NPTP
haub nad tiwas apalek  arateb sateirav tiluk apnat adum gnanip  ARIU irad   talA .
 91 x mc 52 naruku naukalrep katok halada ini naitilenep malad nakanugid gnay
 ,rednelb ,mc 9 x mc reyarps dnah   ,kitilana nagnabmit ,lm 0001  satrek ,ruku saleg
gniraynep , tawak   ,asak e eyamnelr gnoroc ,r  ,kitsalp , lebal nad . 
 
.3.3 naitileneP edoteM  
  nakanuggnem nagned nemirepske araces nakanaskalid naitileneP
 naukalrep 5 nagned lairotkaf non )LAR( pakgneL kacA nagnacnaR  nagnalu 4 nad
ocrep tinu paiteS .naabocrep tinu 02 helorepid aggnihes  roke 01 irad iridret naab
 kudnat gnabmuk avral II ratsni   nahurulesek araces avral lepmas halmuj akam
.avral roke 002 halada  aukalreP  )7102( ,iweD adapek kujurem nakirebid gnay n
:utiay  
 0 : 0P  ) lortnok ( %   
1 : 1P ,5 )lm 589 + g 51(  gnanip ijib kartske %  
3 : 2P )lm 079 + g 03(  gnanip ijib kartske % 0,  
4 : 3P ,5 )lm 559 + g 54(  gnanip ijib kartske %  
6 : 4P )lm 049 + g 06(  gnanip ijib kartske % 0,  
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.4.3  naitileneP naanaskaleP   
dagneP .1.4.3  kudnaT gnabmuK avraL naa naabocreP kutnu  
 kudnat gnabmuk avraL  irad libmaid naitilenep kutnu nakanugid gnay
 gnay kudnat gnabmuk avraL .hulaG ieS V NPTP tiwas apalek nanubekrep
7 narukureb II ratsni avral halada nakanugid - iric nagned ,mc 01 -  anrawreb iric
tup  kutnebreb ,umes ikak ikilimem ,paleg kaga aynroke naigab ,nagninukek hi
turekreb nad rednilis - C furuh iapureynem uata gnukgnelem ,turek   tahilid tapad
.)4 naripmaL( adap   
 .2.4.3 kinagrO nahaB nad naukalreP  katoK naaideyneP  
malad nakanugid gnay katok narukU   ,mc 52 gnajnap halada ini naitilenep
 gnay kitsalp nahab irad taubret naukalrep katoK .mc 9 iggnit nad ,mc 91 rabel
nial amah helo uggnagid kadit naujut nagned asak tawak putunep irebid   irebid nad
nagnalu nad naukalrep nakadnanem kutnu lebal satrek halmuJ .   naukalrep katok
.haub 02 kaynabes  .1.3 rabmaG adap tahilid tapad hadaw rabmaG  
                      
  
                 mc 91 : L                                                        mc 9 :T  
                                                                                        
                                                                                   P  :  52 mc  
.naukalreP katoK .1.3 rabmaG  
kinagro nahab naaideynep nupada aidesret naukalrep katok haleteS   gnay
nugid avral pudih tapmet iagabes naka  kudnat gnabuk   nadnat irad lasareb utiay
 hacacid naidumeK .tiwas apalek nanubekrep id libmaid gnay tiwas apalek gnosok
uggnim 2 amales nakisisopmokedid nad hacacnep nisem nakanuggnem nagned  
)4 naripmaL( reb kupal ialum gnay kinagro nahab ,uggnim 2 haleteS .  talkoc anraw
lenep atok maladek nakkusamid naidumek ,namatihek gnisam naiti -  tarebes gnisam
)3102 ,.inaG( g 051 . 
naukalreP isartnesnoK nataubmeP .3.4.3  
 licek gnotopid naidumek aynijib nakraulekid nad halebid gnanip hauB
narukureb   5,0 ± –  1 mc  )3 naripmaL(  . S  iauses gnabmitid gnanip ijib uti halete
s naukalrep 06 nad ,g 54 ,g 03 ,g 51 kaynabe  gnisaM .g -  naukalrep gnisam
a lm 001 irebid nad rednelb nagned naksulahid  nakhadumem kutnu ri
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ulal narucnahgnep  artske retil 1 aggnih habmatid gnanip ijib k  ria  .  naidumeK
d tubesret kartske kudai - )3 naripmaL( negomoh iapmas kuda  natural ,ayntujnaleS .
 turalret tapad gnudnakid gnay aimik awaynes raga maj 2 amales napmisid tubesret
gnusgnal nad sulah gnay nagniras nagned gnirasid ulaL .kiab nagned   tapad
2 ,inairtiF(  isakilpaid .)310  
isakilpA .4.4.3  avraL isatsevnI nad  
  nakanuggnem nagned nakukalid isakilpA reyarps dnah  lm 0001   kaynabes
haub 4   gnanip ijib kartskE .aynmulebes isarbilak lisah nagned iauses isiid
arem araces tiwas apalek gnosok nadnat kinagro nahab adap naktorpmesid  at
raneb aggnih -  natorpmeynep taas adaP .hasab raneb reyarps dnah  1 lm 000   gnires
 kartske isakilpA .padnegnem kadit kartske raga kocokid  nakanaskalid gnanip ijib
kudnat gnabmuk avral mulebes  ratsni  vniid II  kartskE .kinagro nahab ek nakisatse
esid gnanip ijib  nakanuggnem kinagro nahab adap atarem araces naktorpm  dnah
reyarps  nok iauses  iapmas kudaid naitilenep nahab nagned naukalrep isartnes
 .)11 naripmaL( atarem  
 kudnat gnabmuk avraL   roke 01 kaynabes  nakkusamid  katok malad ek
haletes naitilenep  ynnakukalid pa a  gnabmuk avraL .gnanip ijib  kartske isakil
 kudnat nahab isireb gnay katok malad nakraibid - kinagro nahab   irebid halet gnay
gnisam nagned iauses gnanip ijib kartske - .)4 naripmaL( isartnesnok gnisam  
 
.5.3  natamagneP  
 .1.5.3 kudnaT gnabmuK avraL kisiF nahabureP  
 naukalrep irebid haletes idajret kudnat gnabmuk avral kisif nahabureP
 maj 6 tahilret avral kisif nahabureP .gnanip ijib kartske isartnesnok aparebeb
 .naukalrep isakilpa haletes  
J( kudnaT gnabmuK avraL naitamek lawA .2.5.3 )ma  
c nagned nakukalid natamagneP  nakhutubid gnay utkaw gnutihgnem ara
 .naukalrep paites adap iju avral utas halas lawa gnilap nakitamem kutnu
 naukalrep utas ada iapmas isakilpa haletes maj 6 paites nakukalid natamagneP
itam ayniju talu gnay   kudnat gnabmuk avraL .)3102 ,inayamruN( tam gnay  i
 ,namatihek aggnih talkoc idajnem hubut anraw nahaburep nagned iadnatid
igal karegreb kadit nad kusubmem . 
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H satilatroM .3.5.3 )%( naira  
  gnay kudnat gnabmuk avral gnutihgnem nagned nakukalid natamagneP
natamagneP .nakukalrep irebid haletes irah paites itam   maj 42 paites nakukalid
irah hujut amales  )7 naripmaL(  esatnesrep ,)8891( naruggnaM turuneM .
: tukireb iagabes sumur nagned gnutihid tapad nairah satilatrom  
 = HM
 
𝑥−𝑦
𝑥
 %001 x  
: nagnareteK  
 HM  nairah avral satilatrom esatnesreP :  
x  gnay avral halmuJ :  ijuid  
y pudih hisam gnay avral halmuJ :  
KW( naitameK utkaW .4.5.3 )maj( )05  
  adap nakhutubid gnay utkaw gnutihgnem nagned nakukalid natamagneP
 21 paites nakukalid natamagneP .iju avral %05 nakitamem kutnu naukalrep paites
aukalrep nakirebid haletes maj as n kudnat gnabmuk avral isalupop %05 ada iapm  
.naabocrep tinu paites irad itam gnay  
T satilatroM .5.5.3 )%( lato  
 agned nakukalid natamagneP  gnabmuk avral latot halmuj gnutihgnem n
 kudnat  gnay sumur nagned gnutihid .isakilpa irah hujut haletes itam gnay
ucagnem  : tukireb iagabes ,)3991( anegiwataN adap  
 = TM
𝑏
 𝑎+ 𝑏
 � %001  
: nagnareteK  
 TM  kudnat gnabmuk avral latot satilatroM :  
a kudnat gnabmuk avral halmuJ :   pudih gnay  
b kudnat gnabmuk avral halmuJ :  itam gnay  
gnukudneP natamagneP .5.5.3   
  natamagneP : itupilem nakukalid gnay gnukudnep  
uhus narukugneP .1  
  nagned naitilenep tapmet id uhus itamagnem kutnu nakukalid natamagneP
P .)C°( uhus rukugnem ,00:70 maj igap ,irah paites nakukalid natamagne   irah gnais
ros nad 00:21 maj s nuggnem nagned 00:71 maj irah e  tala naka gyhomreT retemor  
8 naripmaL( .)  :sumur nagneD .lebat kutneb malad nakijasid natamagnep ataD  
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°( T   = )C
 
2 𝑥 �𝑇  𝑃 + 𝑇 𝑖𝑆  + 𝑇 𝑜𝑆 �
4
 
:nagnareteK  
T uhuS :  
 P  igaP :  
iS  gnaiS :  
oS  eroS :  
 
u nababmelek narukugneP .2 arad  
 kutnu nakukalid natamagneP  nagned naitilenep tapmet id uhus itamagnem
P .)%( aradu nababmelek rukugnem  maj igap ,irah paites nakukalid natamagne
,00:70   tala nakanuggnem nagned 00:71 maj irah eros nad 00:21 maj irah gnais
retemorgyhomreT  8 naripmaL( .)  b malad nakijasid natamagnep ataD  .lebat kutne
:sumur nagneD  
  = )%( hR
2 𝑥 �𝑅ℎ 𝑃+ 𝑅ℎ  𝑖𝑆  + 𝑅ℎ 𝑜𝑆 �
4
 
:nagnareteK  
hR  nababmeleK :  
 P  igaP :  
iS  gnaiS :  
oS  eroS :  
 
.6.3  ataD sisilanA  
 araces sisilanaid naitilenep lisah irad helorepid gnay nairah satilatrom ataD
naklipmatid nad fitpirksed  ataD .kifarg kutneb malad  naitamek lawa  utkaw ,
 naitamek idis sisilana inkay ,kitsitats araces sisilanaid latot satilatrom nad  magar k
 huragnepreb magar kidis lisah atad alibapa naD .1.9 SAS margorp nakanuggnem
 nagned tujnal ijuid atayn naR elpitluM s’nacnuD eg  .)TRMD(  
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 .V PUTUNEP  
 
.1.5  nalupmiseK  
  ijib kartske isartnesnok naktapad id muleb naitilenep lisah nakrasadreB
KW anerak kudnat gnabmuk avral amah nakiladnegnem malad kiabret gnanip 05  
 nagned gnanip ijib kartske nairebmep ini naitilenep adaP .iapacret kadit
 avral amah padahret tapec hibel gnay naitamek nakirebmem % 0,6 isartnesnok
 %01 nairah satilatrom kacnup ,maj 05,25 naitamek lawa nagned kudnat gnabmuk
.%03 latot satilatrom nad  
 
.2.5  naraS  
  gnay gnanip ijib kartske isakilpa arac padahret tujnal hibel naitilenep ulreP
.tapet hibel gnay iskartske edotem nad narasas iauses  
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 .3002 .otnasuS nad ordnoC .U ,.ahtecoR .P .Y ,.S ,otrakusoriwarP  nalanegneP
tiwaS apaleK namanaT tikayneP nad amaH nailadnegneP nad  SKPP .
.lah 463 .nadeM  
 .8002 .D ,onijirP tabaN adisitkesnI  ,i ,pisnirP  P nad nataafnameP nagnabmegne  .
.lah 361 .rogoB .rogoB nainatreP tutitsnI  
 .2002 .D ,onojirP  igab namodeP :adisitkesnI narupmaC nafitkefeeK naijugneP
.adisitseP naratfadneP kutnu isakifE naijugneP naanaskaleP   TPH nasuruJ
 .BPI  .lah 672 .rogoB  
 aniteB iskudorpeR metsiS .2002 .otrahduS nad nonehC .D .R ,.S ,itawuyahaR
 soreconihr setcyrO  isalupoP iagabreB irad )eadieabaracS :aretpoeloC(
tiwas apaleK nanubekreP id adebreB . .tiwaS apaleK naitileneP lanruJ  
 :)1(01 11 - .22  
Sasauw, A ,.  Jus ,fu  M ,.  dan  .T Dant ej  .  .6102 P upo al si Larva rO etcy  s rhi on ec r so  
oC( el po et ra  : S ac rab ie d ea  ) pa ad  Beberap  a Jeni  s Media Pen le uran D  i
Pe kr e nub an Ke al pa  . Jur  lan Faku tl sa  eP rtanian  . 62 :)1(1 - .82  
 .6002 .D ,ajdajdimayteS tiwaS apaleK .lah 821 .atrakaygoY .suisinaK .  
 .6002 .D ,ajajdimayteS  nad ,nenaP ,ayadiduB kinkeT ,tiwaS apaleK ayadiduB irS
nahalogneP  .atrakaygoY .sserP atrakaygoY . .lah 721  
eT .C ,gnayhS ,.yeuG H.W ,.U .W ,iyhS -  fo stceffE .8002 .naW .S .P ,nuJ
 .taR nI esaeleR enoretsotseT nO enilocerA  mA fo lanruoJ  loisyhP J
bateM linircodnE . 1 :592 - .8  
 .3002 .otnawsiS OB( udapreT amaH nailadnegneP lanoisarepO ukaB - .)THP  
.lah 54 .hagneT awaJ isnivorP nanubekreP saniD  
 .5002 .S ,omraduS aynataafnameP naD nataubmeP itabaN adisitseP  .suisinaK .
.lah 85 .atrakaygoY  
,otnasuS   .2002 .onotraH .Y nad A t namA gnay gnitnalpeR kinkeT  padahre
tikayneP  amredonaG  nad  soreconihr setcyrO   apaleK naitrileneP tasuP
 .tiwaS  .lanruJ 2(11 - 91:)3 - .22  
 .2102 .P.A.T ,ahsnaisoR .H ,amatariwirP .otrahduS .E.A ,oytesarP .A ,otnasuS
udapreT nailadnegneP  tiwaS apaleK nanubekreP id soreconihr setcyrO    .
.lah 582 .nadeM tiwaS apaleK naitileneP tasuP  
 padahret nahubmuT kartskE adisitkesnI sativitkA .3102 .otradnE nad artuphayS
irtic anirohpaiD   nad sudicirtic aretpoxoT   padahret aynhuragneP atres
rP nad namanaT  .rotade umlI lanruJ larutanoiB - kisiF nad itayaH umlI  41 .
702 :)31( - .412  
 .3991 .C .R ,gnekgnimuraT  kapmaD nad ajreK emsinakeM ,tafiS adisitkesnI
aynnaanuggneP .lah 871 .atrakaJ .adirkU tibreneP .  
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 .1 naripmaL kateL ataT   noN pakgneL kacA nagnacnaR turuneM naitileneP
lairotkaF  
 
       mc 01  
 
 
 
 
 
 
 
mc 5  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
:nagnareteK  
5P,4P,3P,2P,1P  naukalreP :  
4U,3U,2U,1U  nagnalU :   
 gnanip ijib %   0 : 0P  )lortnok(    gnanip ijib % 5,4 : 3P  
gnanip ijib % 5,1 : 1P       % 6 : 4P gnanip ijib  
gnanip ijib % 3 : 2P   
  
1U0P  
1U3P  
4U4P  
3U2P  
2U4P  4U1P  2U2P  
2U1P  1U2P  3U4P  
3U3P  
2U0P  1U1P  4U2P  
1U4P  3U0P  3U1P  
2U3P  4U0P  4U3P  
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aitileneP ajreK nagaB .2 naripmaL n 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 avral naadagneP
kudnat gnabmuk  
 
 katok naaideyneP
naukalrep  
 
natamagneP  
 isakilpA  
atad sisilanA  
.1  A  law
naitamek  
 avraL .)maj(  
.2   satilatroM
.)%( nairaH  
.3   utkaW
 naitameK
KW( )maj( )05  
.4   satilatroM
T .)%( lato  
.5   natamagneP
gnukudneP  
 nahab naaideyneP
kinagro  
 
avral isatsevnI  
 nataubmeP
 isartnesnoK
naukalreP  
naitileneP  
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gnaniP ijiB isartnesnoK nataubmeP sesorP .3 naripmaL  
 
                                          
     
 
                   
             
                      
 
     
 
 ijib nagnotomep )b   .rages  hisam  gnay  gnanip ijib  napaisreP )a  :nagnareteK
  .adum gnanip c  ijib  nasulahgnep  )d  .gnanip ijib nagnabminep  )
  napadnegnep nad  sedauqa nagned gnanip ijib naturalep  )e .gnanip
  .maj 2 amales f  natural lisah )g  .gnanip ijib natural  nagniraynep )
.gniras id halet gnay gnanip ijib  
 
 
 
 
 
 
 
 
a b c 
d e f 
g 
 03  
 
P katoK rabmaG .4 naripmaL naukalre  
 
 
 
 
 
 
 
 
 
 
 
        
 
 
 
 
 
 
gnosoK nadnaT nahacacnep sesorP                id hadus gnay gnosok nadnaT  hacac  
 
 
              
kudnat gnabmuk avral nagnabmineP    kudnaT gnabmuK avraL  
 
 
 
 nahaB  nadnat/kinagro
osok n  hadus gnay g id  
isopmok  2 amales nakis
kaynabes uggnim   051 g 
j  kudnat gnabmuk avraL
avral 01 kaynabes  
naukalrep hadaw/katoK  
    
assak tawaK  
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magaR kidiS sisilanA .5 naripmaL  
)maJ( kudnat gnabmuk avral naitamek lawa magar kidis lebaT.1  
KS  BD  KJ  TK  gnutih F  F  > rP  KK  
naukalreP  41  02,99493  08,4789  *30,3  50,0  57.55  
talaG  51  00,70884  08,3523  
   latoT  91  02,60388        
 atayN huragnepreB :*  
 
)maj( )05KW( naitamek utkaw magar kidis lebaT .2  
KS  BD  KJ  TK  gnutihF  F  > rP  KK  
naukalreP  41  02,952  08,46  00,1  34,0  48.4  
talaG  51  00,279  08,46  
   latoT  91  02,1321      
  atayn huragnepreb kadiT :nt  
 
 )%( latot satilatrom magar kidis lebaT .3  
KS  BD  KJ  TK  gnutihF  F  > rP  KK  
naukalreP  41  00.0391  00.284  36.2  70,0  26.48  
talaG  51  00.0572  33.381  
   latoT  91  00.0864      
  atayn huragnepreb kadiT :nt  
 
ataR -  aparebeb nairebmep haletes kudnat gnabmuk avral naitamek lawa atar
gnanip ijib isartnesnok  
)%( gnaniP ijiB isartnesnoK  ataR - ) maJ ( naitameK lawA atar  
gnanip ijib % 0    00,861 a 
gnanip ijib % 5,1   00,921 ba  
gnanip ijib % 0,3   00,801 ba  
gnanip ijib % 5,4   00,45 b 
gnanip ijib % 0,6   05,25 b 
:nagnareteK   pirksrepuS   atayn adebreb nakujnunem amas gnay sirab adap adebreb gnay
.%5 farat adap TRMD iju turunem  
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)maJ( naitameK lawA kifarG .6 naripmaL  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
861
921
801
45 5.25
0
02
04
06
08
001
021
041
061
081
%0 %5,1 %0,3 %5,4 %0,6
naukalreP isartnesnoK  
)
maJ( naita
me
K utka
W
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nairaH satilatroM ataD .7 naripmaL  
utkaW  
 ijiB %0
gnaniP  
 %5,1
 ijiB
gnaniP  
 ijiB %0,3
gnaniP  
 ijiB %5,4
gnaniP  
 ijiB %0,6
gnaniP  
1 iraH  %0  %0  %0  %5  %5.7  
2 iraH  %0  %0  %5.2  %5.2  %01  
3 iraH  %0  %0  %5.2  %5.2  %0  
4 iraH  %0  %0  %5.2  %5.7  %5.2  
5 iraH  %0  %5  %5.7  %0  %0  
6 iraH  %0  %5  %5.2  %0  %5.2  
7 iraH  %0  %5.2  %0  %5.2  %5.7  
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8 naripmaL nababmeleK nad uhuS .  
 
.a  )C°( uhuS  
 
oN  laggnaT  ataR - C° uhuS atar  
1 9102 iraurbeF 71  82  
2  81 9102 iraurbeF  3,72  
3 9102 iraurbeF 91  4,82  
4 9102 iraurbeF 02  9,72  
5 9102 iraurbeF 12  5,82  
6 9102 iraurbeF 22  8,72  
7 9102 iraurbeF 32  2,82  
  ataR - atar  82  
 
.b  )%( nababmeleK  
 
oN  laggnaT  ataR - )%( nababmeleK atar  
1 9102 iraurbeF 71  5,57  
2  iraurbeF 81 9102  5,47  
3 9102 iraurbeF 91  5,37  
4 9102 iraurbeF 02  5,27  
5 9102 iraurbeF 12  57  
6 9102 iraurbeF 22  47  
7 9102 iraurbeF 32  7,27  
  ataR - atar  9.37  
 
 
 
 
 
 
 
 
 
 
 
 
nababmelek nad uhus rukugnep talA  
( retemorgyhomreT ) 
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 naitileneP ataD .9 naripmaL magaR kidiS sisilanA mulebeS  
 
.1  )maJ( avraL naitameK lawA  
   
naukalreP  
  nagnalU  0P  1P  2P  3P  4P  
1 861  201  861  651  42  
2 861  261  861  03  6 
3 861  831  63  21  861  
4 861  411  06  81  21  
latoT  276  615  234  612  012  
ataR - atar  861  921  801  45  5.25  
 
.2  KW( naitameK utkaW 05 ) 
   
naukalreP  
  nagnalU  0P  1P  2P  3P  4P  
1 861  861  861  861  861  
2 861  861  861  861  861  
3 861  861  861  861  861  
4 861  861  861  861  231  
latoT  276  276  276  276  636  
ataR - atar  861  861  861  861  951  
 
.3  )%( avraL latoT satilatroM  
   
naukalreP  
  nagnalU  0P  1P  2P  3P  4P  
1 0 01  0 01  01  
2 0 01  0 02  01  
3 0 02  03  01  03  
4 0 01  04  04  05  
latoT  0 05  07  08  021  
ataR - atar   5.21  51  02  03  
 
. 
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 gnaniP ijiB adap diolaklA awayneS sisilanA lisaH .01 naripmaL  
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naitileneP isatnemukoD .11 naripmaL  
 
     
  id halets gnaniP ijiB kartskE   nagned gnaniP ijiB kartskE  rekahS  
  rednelB      mpp 051 nataukek     
   
    
gnaniP ijiB kartskE isakilpA     adap gnosoK nadnaT nakateleP   
gnosoK nadnaT ek     gnisaM - hadaW ek naukalreP gnisaM  
    
     
 avraL natamagneP iraH paiteS itaM gnay  
